It is common knowledge among DNA researchers that large amounts of salt in DNA samples compromise the resolution of agarose gel electrophoresis. The adverse salt effects are illustrated in Figure 1 , using the electrophoretic separation of Lambda DNA-Bst E II digest (New England Biolabs, Beverly, MA, USA) as an example. Lanes 7 and 8 of Figure 1 , respectively, show the effects of using either 1 M NaCl or 3 × RE ACT ® (100 mM Tris-HCl at pH 7.6, 10 mM MgCl 2 , 150 mM NaCl; Life Technologies, Gaithersburg, MD, USA) (1) as sample buffers. In these cases, the resolution of DNA fragments is poor because of their altered mobilities. Poor resolution of DNA fragments was even more pronounced if samples contained higher salt concentrations or if the electrophoresis was carried out at higher voltages (e.g., 100, 120 or 140 V; data not shown). We also noticed under our experimental condition of moderate input of DNA with high salts, that the DNA fragments separated better in 1.2% agarose than in 0.8% agarose (data not shown), which is consistent with the results of a previous investigation (3) .
Many common experimental manipulations result in DNA samples with high concentrations of salts. For a fine fractionation of DNA fragments, these salts are usually removed before electrophoresis by one of the following procedures: dialysis against buffers of low salts, ethanol precipitation, chromatography or centrifugal filtration. However, besides requiring additional time and resources, these methods inevitably cause at least the partial loss of DNA samples. This is particularly undesirable and inconvenient in cases when the samples are limited in quantity or if quantitative recoveries are imperative.
We have minimized the salt effect by adding a simple "timeout" step in setting up the agarose gel electrophoresis. The timeout step consisted of resting the samples in the wells for 30 min before the electrophoresis is begun. This allowed the salts in the samples to diffuse into the surrounding TBE buffer (1 × TBE buffer has a salt concentration of 0.091 M), thus reducing the salt concentration in the DNA samples. Consequently, the electrophoretic separation of lambda DNA-Bst E II fragments in highsalt sample buffer is better after a 5-min timeout step (Figure 1 , lanes 4 and 5) and is improved further after a 30-min timeout step ( Figure 1 , lanes 2 and 3). We did not detect any diffusion of the DNA fragments during the timeout.
In addition, we find that a high-salt electrophoresis buffer reverses significantly the poor resolution obtained from use of high-salt sample buffers, since the separation of the DNA fragments is better in 2 ×TBE (Figure 2A , lanes 1-3), yet worse in 0.5 × TBE (Figure 2B, lanes 1-3), compared with the resolution obtained using 1 × TBE buffer ( Figure 1, lanes 6-8) .
The observations described can be used as a reference for streamlining a number of routine molecular biology protocols; e.g., in genomic Southern analysis after the complete restriction of genomic DNA in a large volume, the samples can be concentrated using a vacuum concentrator before proceeding directly to gel electrophoresis. The commonly used protocol for concentrating the samples by ethanol-precipitation before electrophoresis is no longer necessary, and thus sample preparation can be simplified (2) . for 2 h. 400 ng of lambda DNA-Bst E II (in 10 mM Tris-HCl, pH 8.0, 1 mM EDTA) were applied to each lane. Lanes 1 and 6, no additional salt was added; lanes 2, 4 and 7, samples were adjusted to contain 1 M NaCl; lanes 3, 5 and 8, samples were adjusted using 10 × RE ACT 10, to a final concentration of 3 × RE ACT 10. Samples for lanes 1-3 were applied to the gel 30 min before the electrophoresis started, whereas for lanes 4 and 5, samples were applied 5 min before the electrophoresis started. Samples for lanes 6-8 were applied immediately before the electrophoresis started. Figure 2 . High-salt running buffer improves separation of DNA fragments. The electrophoretic condition was as specified in Figure 1 , except 2 × TBE (A) or 0.5 × TBE (B) was used. The currents applied to gels in 2 ×and 0.5 × TBE were 155 ±5 and 45 ± 5 mA, respectively. Lanes 1 are samples without salts, whereas lanes 2 show samples with 1 M NaCl in the sample buffer, and lanes 3 show samples with 3 × RE ACT 10 sample buffer. The timeout step was not used.
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Capillary Transfer as an Efficient Method of Transferring Proteins from SDS-PAGE Gels to Membranes BioTechniques 26:426-430 (March 1999)
Immobilon ® -CD (CD) is an optimal membrane for internal sequencing of proteins, especially of N-terminally blocked proteins (1) . However, CD allows proteins to pass through during wet electrotransfer, as evidenced by the presence of proteins on a secondary membrane placed behind the CD. Therefore, we have tested capillary transfer as a means of transferring proteins from a sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) gel to both CD (Millipore, Bedford, MA, USA) and Immun-Blot ® polyvinylidene fluoride (PVDF) membranes (Bio-Rad, Hercules, CA, USA). Because virtually all proteins eluted from the gel were captured by CD and PVDF, this method proved to be much more efficient than electrotransfer.
Electrophoresis was performed in a Mini-PROTEAN ® II Apparatus (BioRad). The (i) Rainbow™Protein Molecular Weight Markers (mwm) (Amersham Pharmacia Biotech, Piscataway, NJ, USA), (ii) SDS-PAGE broad range molecular weight standards (mws) (Bio-Rad) and (iii) extracts of MCF-7 cells were each loaded to give 3, 3.6 and 30 µ g of total protein per lane, respectively, on a 9% SDS-PAGE gel (1.0 mm thick) using the Laemmli buffer system. For each transfer system, both the CD and PVDF membranes were placed on the same gel adjacent to each other. The smooth side of CD was toward the gel, because it is better suited for protein binding and staining. A secondary PVDF was placed behind both the primary CD and PVDF as a back-up membrane. The proteins were electrotransferred for 1 h at 250 mA in CAPS buffer [10 mM 3-(cyclohexylamino-1-propane sulfonic acid), pH 11.0, 10% methanol] (3).
The capillary transfer procedure used was similar to that outlined previously (4). The reservoir was filled with CAPS buffer. The membranes were arranged as with the electrotransfer above. A plastic support was then placed on top of the stack of paper towels. A 1-kg weight was placed on top for 2 h followed by 2 kg of weight for 18 h. The CD membrane was stained with the negative Immobilon-CD stain (Millipore), the PVDF was stained with colloidal-gold stain (Bio-Rad) and the gel was stained with Coomassie ® Blue. The spot density measurements of the membrane and the gel were performed with a ChemiImager ™4000 (Alpha Innotech, San Leandro, CA, USA).
Capillary and electrophoretic transfer systems were compared for transfer efficiency and recovery on PVDF and CD membranes. Comparing Figures 1  and 2 shows that proteins migrate from the gel to similar extents and that migration depended on sizes of the proteins. Figure 3 shows that with electrotransfer, CD allows some proteins smaller than approximately 45 kDa to pass through the membrane, whereas PVDF allows proteins >116 kDa to pass through. In contrast, Figure 4 shows that both CD and PVDF retain nearly 100% of proteins transferred out of the gel with capillary transfer.
Furthermore, capillary transfer allowed retention of proteins on PVDF that had a greater propensity to pass through the membrane during electro - 
